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(54) Pneumatic tire 

(57) A pneumatic tire in which a block formed in a 
tread surface has, in a ground contacting surface there- 
of, a closed sipe which is formed so as to not open onto 
a groove. The sipe has a first opening formed in the 
ground-contacting surface of the block, a second open- 
ing formed at side surfaces of the block, and a hole 
which communicates the first opening and the second 
opening. In accordance with this structure, water taken- 



in into the sipe from the first opening at the ground-con- 
tacting surface of the block is discharged to the second 
opening contacting at the side surface facing to the 
groove. As a result, water drainability of the sipe is im- 
proved without lowering rigidity of the block. Thus, a 
ground contacting performance of the block improves. 
The pneumatic tire therefore has improved performance 
on wet roads and improved performance on snowy and 
icy roads without the rigidity of blocks decreasing. 
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Description 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

[0001] The present invention relates to a pneumatic tire which aims for an improvement in performances on wet 
roads and in performances on snowy and icy roads. 

10 Description of the Related Art 

[00021 Pneumatte tires are conventionally provided with sipes in the surfaces of blocks formed on the triad surface 
Such ires aim to improve driving performances/braking performances and directional stabihty on wet road surfaces 
and snowy and icy road surfaces by increasing the edge effect so as to improve the water dta.nabil.ty. 
is however when a large number of sipes which are opened onto the both side surfaces .are provided ln a block 

thYproblem arises that the rigidity of the block decreases to deteriorate directional stability. Closed sipes nerther of 
whose ends opens onto grooves, are effective in order to ensure the rigidity of the block. But water cannot dra.n from 
the end portions of the sipes into grooves, and thus the problem that drainability is infenor anses. 

so SUMMARY OF THE INVENTION 

[0004] The present invention was developed in order to overcome the above^escribed d™*^** an object 
of the present invention is to provide a pneumatic tire which aims for an improvement in performances on wet roads 
and performances on snowy and icy roads by improving drainability while maintaining block rigidity. 
25 [0005] In order to achieve the above object, the present invention has the following ™P<**S- 

0006 A first aspect of the present invention is a pneumatic tire compnsmg: a tread surface having a ^pluraWy > of 
hooves formed therein which intersect one another, thereby defining a plurality of land P^™^^^ 
ground contacting surface and side surfaces; and at least one water drainage passage provided ,n the land port orv 
wherein the waterdrainage passage is a hole (a communicating hole) formed 

ends, one end is opened at the ground contacting surface of the land porton, and the other end is opened at the side 
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S5T r^SS'Sh the first aspect, w.en water is taken-in into the water drainage P^£"£££" 
whfch is opened at the ground contacting surface, even if the hole of the opening portion at the ? round f^ t,n 9 
sCrface c^es up by deformation of the block-shaped land portion due to the block-shaped land porton ^ctogthe 
road surface, the water within the water drainage passage (the hole) can be discharged, via the hole, to a groove by 

S n Se^^r^h passes through the interior, is formed as the water drainage passage at the 
Esha7e?Ld portion, sufficient rigidity of the water drainage passage can be maintained as compared with a 
bS-shaPed tend portion which is formed withasipe which is opened at both ends or one end ,n the contacting surface. 
S£ ^ NaS the drainabimy of the water drainage passage can be improved without 'owenng the b oc k ngjdity 
and the ground contacting ability of the block-shaped land portion can be improved by the .mprovement .n the water 
drainabil^ Thus, the perform ance on wet roads and the performance on snowy and icy roads can be markedly ,m- 
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K ' In a second aspect of the present invention, the water drainage passage is a hole having a circular or oval 

poiT InTccordance with the second aspect, the cross-section of the hole, which ^»f^™J"°™"* 
contacting surface of the block-shaped land portion to side surface thereof, is c.rcular or oval. Thus, ° " 
ofXssTn the hole can be prevented by those rounded cross-sectional shapes. Accordingly, generate of cracks at 
the hole due to deformation of the block-shaped land portion can be suppressed. 

[001 2] in a third aspect of the present invention, the cross-section of the hole ,s a th.n, elongated configurat.on hav.ng 
a lonaitudinal direction and a transverse direction. i- Q thin 

fooTIl In accordance with the third aspect, the opening end of the hole at the ground^ontact.ng surface is a th.n, 
Eed Tconf °gurltion having a longitudinal direction and a transverse direction. Therefore the longitudina. direct.on 
oStpenTng e'nd becomes an edge component, and contributes to direction* stability and bra^g lljjjj™ 
[0014] In a fourth aspect of the present invention, the hole has a curved port.on or a bent portion from the ground 

STac^ 

ofVuess at specific portions can be prevented, and the generation of cracks and the like can be suppressed. The 
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'curved portion* is a portion which is formed in a continuous curve, and the "bent portion" is a portion bent so as to 
include an obtuse angle. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 6] Fig. 1 is a perspective view of a block of a pneumatic tire relating to a first embodiment of the present invention. 
[0017] Fig. 2 is a plan view of a tread of a pneumatic tire relating to the first embodiment of the present invention. 
[001 8] Fig. 3 is a perspective view of a block of a pneumatic tire relating to a modified example of the first embodiment. 
[0019] Fig. 4 is a cross -section a I view taken along line 4-4 of Fig. 3. 

[0020] Fig. 5 is a perspective view of a block of a pneumatic tire relating to a second embodiment of the present 
invention. 

[0021] Fig. 6 is a plan view of a block relating to the second embodiment of the present invention. 
[0022] Fig. 7 is a cross-sectional view taken along line 7-7 of Fig. 6. 

[0023] Fig. 8 is a perspective view of a block of a pneumatic tire used in Comparative Example 1 . 
DESCRIPTION OF THE PREFERRED EMBODIMENTS 



[0024] A pneumatic tire relating to a first embodiment of the present invention will be described in detail hereinafter. 
The present first embodiment is described in detail with reference to Figs. 1 through 4. 

20 [0025] As illustrated in Fig. 2, a pneumatic tire 10 comprises a tube-shaped tread 1 2 which extends across a pair of 
left and right sidewalls (not illustrated). A plurality of main grooves 14, which are formed along a tire circumferential 
direction (the direction of arrow P), and a plurality of lug grooves 1 6, which are formed along the tire transverse direction 
(the direction of arrow Q), are formed in the tread 12. A plurality of blocks 18 are demarcated by the main grooves 14 
and the lug grooves 16. Sipes 22 which extend along the transverse direction of the tire are formed in the blocks 18. 

25 [0026] As illustrated in Fig. 1 , the sipe 22 is formed by an opening 22A (first opening) at a ground contacting surface 
20 of the block 18, an opening 22B (second opening) which opens at a side surface 18A of the block 18 which side 
surface 18A faces a lug groove 16, and a hole 22C which is inclined to the openings 22A and 22B. 
[0027] Effects of the pneumatic tire 10 structured as described above will be described hereinafter. 
[0028] The following effects are obtained by the pneumatic tire 10, which has the blocks 18 in which the sipes 22 

30 are formed, when the pneumatic tire 10 is mounted to a vehicle and the vehicle is run on a wet road surface. 

[0029] Due to the block 18 contacting the road surface, water is taken-in into the communicating hole 22C from the 
opening 22A of the sipe 22 formed in the ground contacting surface 20. Due to the block 18 deforming or the like, the 
water is confined in the interior of the sipe 22, but it is possible to discharge the water to the lug groove 16 from the 
(communicating) hole 22C via the opening 22B. Thus, the drainability to drain the water from the road surface to the 

35 side surface is improved, and the ground contact performance of the tread 12 (block 18) is also improved. 

[0030] Further, the longitudinal direction end portion of the opening 22A of the sipe 22 does not open onto a groove 
on either side. Therefore, the rigidity of the block 18 can be sufficiently ensured, and the rigidity does not become 
insufficient due to the provision of the (communicating) hole 22C in the block 1 8. 

[0031] Moreover, because the cross-sectional configuration of the communicating hole 22C of the sipe 22 is a thin, 
40 elongated shape, the edge component is sufficiently maintained. 

[0032] As a result, the directional stability of the pneumatic tire on wet road surfaces improves. 

[0033] The performance of the pneumatic tire 10 of the present invention on wet road surfaces has been described 

ove, and the pneumatic tire 10 also exhibits similar effects on snowy and icy roads. 

[0034] In the present embodiment, the (communicating) hole 22C of the sipe 22 is inclined. In other examples, the 
45 hole may be formed in a curved configuration (a configuration which bends at an obtuse angle). Namely, as illustrated 
in Figs. 3 and 4, the hole 22C is formed by a vertical portion 22C1 which is formed vertically from the opening 22A to 
the ground contacting surface 20, a parallel portion 22C2 which is formed from the opening portion 22B and parallel 
to the ground contacting surface 20, and a curved portion 22C3 which connects the vertical portion 22C1 and the 
parallel portion 22C2. 

so [0035] Next, the pneumatic tire 10 relating to a second embodiment, in which the configuration of the sipe 22 is 
different than in the first embodiment, will be described with reference to Figs. 5 through 7. Structural elements which 
are the same as those of the first embodiment are denoted by the same reference numerals, and detailed description 
thereof is omitted. In the present second embodiment, because only the configuration of the sipe differs from the 
structure of the first embodiment, only the configuration of the sipe will be explained. 

ss [0036] As illustrated in Figs. 5 and 6, eight holes 30 having a circular cross-sectional configuration are disposed in 
a square configuration in the ground contracting surface 20 of the block 18. The hole 30 is formed from an opening 
30A which is at the ground contacting surface 20, an opening 30B which is formed at one of side surfaces 18A through 
18D, and a (communicating) hole 30C which (communicates) the openings 30A, 30B. As illustrated in Fig. 7, the 
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„• i r^n.™ inci which is formed vertically from the opening XA to 
(communicating) hole 30C is formed from a ^'^^ ^parallel to the ground contacting surface 20 
Ihe ground contacting surface 20, a ^^^J^^vZJportoo 30Ct and the parallel portion ,3002. 

driven on a wet road surface, the following f n ^ 3 a ;^™ penings 30A due to the ground contacting surface 20 
[0038] The water which is taken ,nto the holes 30 .from ^ openmg (comrnunl catin 9 ) holes 30C and the 

improves. optional confiquration of the hole 30 is circular, it is possible 



in 

15 [0040] 



^u!£Z2Z£o^ the cross-sectiona, configuration of the hole 30 is circular. The cross-sectiona, 

Live but the same effects are exhibited on snowy and icy road surfaces. 
20 Examples 

l0M21 Adirect^ 

Ine pneumatic tire according to the >J^£°™*»* *tf na T in the blocks of the tread pattern illustrated in Fig 2, 
[0043] Comparative Example 1 Tire and Exampjel T.re had nme ^ ^ ground 

sipes which extended in the tire transverse direct ,on. These bkxks njjr^ P ^ ^ ^ g ^ closed sjp 
surface 20 thereof was a square havmg a length £^ "J? ^ 10 9 mnl and a width W of 0.6 mm were formed 
which extended in the tire transverse ^™ the sipe 22 had a depth D of 6 mm vertically 

in the blocks. The Comparative Example 1 Tire was formed 1 such ma p b 1 ^ wag ( 

of the sipe 22 from side surfaces 1 BA was ^5 .mm l Qn we , roads , and the directional stability 

[0044] Tests on the directional stab.hty on dry roads, the ^ectiona y ^ g snQwy foad 

L snowy roads were conducted on test courses (Wjj^ S^d cornering stability were tested. An ex- 
surface, respectively), and the ^^^^^^^ZT^ ranked them with 10 being the highest 

Le Example 1 Tire, and these comparison values are hsted ,n Table 1. 
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Table 1 




45 


Comparison Value 


Directional stability on Dry 
Roads 

±0 


Directional stability on Wet 
Roads 

2 


Directional stability on 
Snowy Roads 

r 2 
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that of Comparative Example 1 lire, me example . 

on wet roads and directional stability on snowy roads. CO ntactinq surface of each block, and a 

sipes which extended in the tire transverse ^JJJ ™ H £ the block was 8 mm. In the Example 2 

,ace 20 thereof was a square having a length o. 20 ^mm and the surface 20 (se e Figs. 5, 6). As 

Tire, eight holes 30 were formed .n a square '""J"^^ BC or 18D) to the central position of theopemng 

j r r s r:^ 22 - - 9 ™ d — surtace 20 was 
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mm, a distance L2 from the ground contacting surface 20 to the central position of the opening 30B was 7 mm, and a 
depth D2 of the parallel portion 30C2 of the hole 30 from side surfaces 1 8A was 5 mm. 

[0048] In the on-ice directional stability test, at the test course (on an icy road surface), the directional stability, lane 
changing stability, and cornering stability were tested. An experienced driver evaluated these respective performances 
5 subjectively, and ranked them with 10 being the highest score possible. In the on-ice braking performance test, while 
the vehicle was traveling on an icy road surface at a speed of 40 km/h, it was measured the distance between the point 
the brake was fully applied and the point the vehicle was completely stopped. The reciprocal of this distance was used 
to evaluate the braking performance. The comparison value expressed how much the Example 2 Tire improved with 
respect to the Comparative Example 2 Tire, and these comparison values are listed in Table 2. 

10 

Table 2 





Directional stability on Icy Roads 


Braking Performance on Icy Roads 


Comparison Value 


2 


40% improvement 



IS 

[0049] It was confirmed that, by providing holes which extend from the ground-contacting surface of the block to the 
side surface, the directional stability on icy roads and the braking performance on icy roads markedly improved. 
[0050] As described above, the present invention provides a pneumatic tire in which, by forming the water drainage 
passage (the hole) which communicate from the ground contacting surface to a side surface of a block-shaped land 
20 portion, water drainability can be improved without adversely affecting block rigidity, and performance on wet roads 
and on snowy and icy roads improve. 

Claims 

25 

1 . A pneumatic tire comprising: 

a tread surface having a plurality of grooves formed therein which intersect one another, thereby defining a 
plurality of land portions that each have a ground contacting surface and side surfaces; and 
30 at least one water drainage passage provided in each : delete land portion, 

wherein the water drainage passage is a hole formed inside the land portion, and the hole has two ends, one 
end is opened at the ground-contacting surface of the land portion, and the other end is opened at a side 
surface of the land portion. 

35 2. A pneumatic tire according to claim 1 , wherein the one end of the hole at the ground-contacting surface of the land 
portion is formed within the ground contacting surface without opening onto a groove. 

3. A pneumatic tire according to claim 2, wherein the other end of the hole at side surfaces of the land portion is 
formed within side surfaces without opening onto a groove. 

40 

4. A pneumatic tire according to claim 3, wherein the one end and the other end of the hole are shaped circular, and 
if not circular, then oval. 

5. A pneumatic tire according to claim 4, wherein a cross-sectional configuration of the hole is round, and if not round, 
45 then oval. 

6. A pneumatic tire according to claim 5, wherein the hole is inclined linearly from the one end towards the other end. 

7. A pneumatic tire according to claim 5, wherein the hole has a portion that bends from the one end towards the 
so other end. 

8. A pneumatic tire according to claim 7, wherein the hole bends at an obtuse angle at said portion. 

9. A pneumatic tire according to claim 3, wherein the one end and the other end of the hole are each formed in a 
55 thin, elongated configuration. 

10. A pneumatic tire according to claim 9, wherein a cross-section of the hole is formed in a thin, elongated configu- 
ration. 



5 



EP 1 033 267 A2 

11 . A pneumatic tire according to claim 1 0, wherein the hole inclines linearly from the one end towards the other end. 

12. A pneumatic tire according to claim 10, wherein the hole has a portion that bends from the one end towards the 
other end. 

13. A pneumatic tire according to claim 12, wherein the hole bends at an obtuse angle at said portion. 

14. A pneumatic tire comprising: 

a tread surface having a plurality of intersecting grooves, which thereby define a plurality of land portions that 

each have a ground contacting surface and side surfaces; and 

at least one water drainage passage provided in each block-shaped land portion, 

wherein the water drainage passage includes: 

a first opening end formed within the ground contacting surface of the land portion without opening onto a 
groove; 

a second opening end formed within side surfaces of the land portion without opening onto a groove; and 
a hole connecting the first opening and the second opening to one another. 

15. A pneumatic tire according to claim 14, wherein the first opening end, the second opening end, and a cross- 
sectional configuration of the hole is round, and if not round, then oval. 

16. A pneumatic tire according to claim 15, wherein the hole has a portion that bends from the first opening towards 
the second opening. 

17. A pneumatic tire according to claim 16, wherein the hole bends at an obtuse angle at said portion. 

1 8. A pneumatic tire according to claim 1 4, wherein the first opening end, the second opening end, and a cross-section 
of the hole are each formed in a thin, elongated configuration. 

19. A pneumatic tire according to claim 18, wherein the hole has a portion that bends from the first opening towards 
the second opening. 

20. A pneumatic tire according to claim 19, wherein the hole bends at an obtuse angle at said portion. 
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(57) A pneumatic tire in which a block formed in a 
tread surface has, in a ground contacting surface there- 
of, a closed sipe which is formed so as to not open onto 
a groove. The sipe has a first opening formed in the 
ground-contacting surface of the block, a second open- 
ing formed at side surfaces of the block, and a hole 
which communicates the first opening and the second 
opening. In accordance with this structure, water taken- 



in into the sipe from the first opening at the ground-con- 
tacting surface of the block is discharged to the second 
opening contacting at the side surface facing to the 
groove. As a result, water drainability of the sipe is im- 
proved without lowering rigidity of the block. Thus, a 
ground contacting performance of the block improves. 
The pneumatic tire therefore has improved performance 
on wet roads and improved performance on snowy and 
icy roads without the rigidity of blocks decreasing. 
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